.-Yaba tumor poxvirus synthesis in BSC-1 cell culture was followed sequentially with light microscopy, immunofluorescent microscopy, and various histochemical stains. The first evidence of infection was detected at 24 hr when nucleoli became hypertrophic, reflecting enhanced ribonucleic acid (RNA) synthesis. At 36 hr, deoxyribonucleic acid synthesis was detected in the cytoplasm. This was immediately followed by or associated with antigen synthesis at paranuclear sites and enhanced RNA synthesis in the cytoplasm. Cytoplasmic inclusions were readily apparent at 4 days in initially infected cells. Contiguous spread of virus was judged to have occurred around the third day of infection. The time required to complete the synthetic cycle from time of infection to production of infectious progeny was estimated to be of the order of 60 hr. This cycle is 6 to 10 times longer than for vaccinia virus. By light microscopy, cytopathic effects (CPE) were detectable in 5 days in heavily infected cultures. With 100 units or less of infectious virus, CPE was not readily detected until the 10th to 14th day. At this time, focal areas of infection classified either as microtumors or microplaques were present. Secondary foci appeared during the 4th week of incubation.
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Yaba tumor poxvirus was isolated by Bearcroft and Jamieson (2) Recently, we (15) described briefly the propagation, serial passage, and assay of Yaba virus in a continuous line of cercopithecus kidney, BSC-1, developed by Hopps et al. (3) . Levinthal MATERIALS AND METHODS Virus. A 3-year-old rhesus monkey (Macaca mulatta), no. 10, and a 5-year-old pigtail macaque monkey (Macacus nemistrinus), no. 36, were injected at multiple subcutaneous sites with 104 tumor-inducing doses of virus. Tumors were surgically removed 2 to 3 weeks later and homogenized as a 10%o suspension in equal volumes of chilled 0.015 M phosphate-buffered saline (PBS) and Genetron (fluorocarbon) with a Servall Omni-mixer at maximal speed for 2 min, and then were centrifuged at 2,000 rev/min for 20 min in head no. 284 of a PR-2 International centrifuge. Onehalf the aqueous phase was removed, and an equal volume of chilled PBS was added. The above extraction procedure was employed two or three times. The final residue of tumor-Genetron gel was mixed with an equal volume of PBS, frozen, thawed, and centrifuged as above. The freezingprocedurereleasedthe Genetron from the tumor residue; the aqueous phase represented the final extraction. Extracts were assayed for complement-fixing antigens and for infectious virus in in BSC-1 cells and in rhesus monkeys. Antigen and infectious virus titers of these preparations are shown in Table 1 . Virus was titrated as described by Yohn et al. (17) . The complement-fixation procedure was YOHN, HAENDIGES, AND GRACE Weekly 50-ml bleedings were obtained from each animal, and the sera were assayed for complement-fixing antibodies. The highest titered sera were pooled, and 'y globulin fractions were precipitated by half saturation with (NH4)2SO4. The globulins were washed and conjugated with fluorescein isothiocyanate according to the method of Riggs et al. (9) . All conjugated -y globulin preparations and unlabeled reagents were adsorbed three times with monkey liver sediment prepared according to the method of Metzgar et al. (8) . Rhodamine-labeled bovine albumin was added as a counterstain at a final concentration not greater than 1:6. Yaba virus-infected cultures of BSC-1 grown on cover slips were fixed for 30 min in 1% phosphatebuffered formalin (pH 7.2), fixed in cold acetone for 10 min, and washed three times. Cover slips were flooded with reagents and incubated at 37 C for 60 min, rinsed three times, mounted in buffered glycerin, and examined with Reichert-Lux or Leitz ultraviolet equipment.
Histochemistry. Acridine orange staining of Yaba virus-infected BSC-1 cells on cover slips was performed according to the method of Mayor et al. (7) .
Enzymatic treatments with pepsin, ribonuclease, and deoxyribonuclease were employed to confirm the specificity of the acridine orange staining. The preparation of these enzymes and the digestion procedures were as described by Mayor et al. (7) . Other staining procedures included routine hematoxylin-eosin, methyl green thionin for nucleic acids according to the method of Roque et al. (10) , and Sudan IV for free lipids.
RESULTS
Gross cytopathology. The time of appearance of virus-induced cytopathic effects (CPE) was dose-related. With high virus input, infection was evident by day 5, whereas with lower virus dose, 100 focus-forming units (FFU) per tube or less, CPE was rarely evident before 10 days. At this time, discrete focal involvement of three to five or occasionally more cells, containing large eosinophilic cytoplasmic inclusions, was present. During the next 10 days, the size of the primary foci increased as did the number visible. Comparison of the rate at which foci appeared in tubes inoculated with 100 FFU or less with the total number of foci expected revealed that secondary foci rarely appeared before day 24 and generally not before day 28 ( Table 2) .
The morphology of the foci was essentially of two types. In areas of low cell density, the cytoplasm of the infected cells contracted about the inclusion body and nucleus, thereby detaching the cell from its neighbors and the glass at all but one or two sites. The relatively slow progressive CPE resulted in a microplaque as shown in Fig.  1 and 2 . The contiguous spread of infection in areas of high cell density resulted in decreased contact inhibition and the cells piled up, forming dense microtumors ( Fig. 3 and 4) . After 72 hr, the number and size of these granules increased. At 96 hr, the major portion of the green staining reaction corresponded with that of the inclusions seen by previous techniques.
However, occasionally minute blue-green granules were observed outside the inclusion toward the periphery of the cells. The cytoplasm surrounding the inclusions stained more intensely with thionin than did the cytoplasm of uninfected cells.
Hypertrophy of the nucleolus was a prominent and consistent feature of Yaba virus infection in BSC-1. Nucleolar enlargement was quite apparent in 36 to 48 hr and occasionally was discernible in 24 hr, apparently preceding cytoplasmic pathology. Although nucleolar hypertrophy was detectable in all stained preparations, acridine orange and methyl green-thionin staining were the most sensitive means of demonstration. The nucleoli of infected cells when stained with acridine orange fluoresced with an intense orange in contrast to the paler yellow of uninfected cells. Examples of hypertrophied nucleoli are seen in Fig. 2, 5, 6 , and 7.
DiscussIoN
The sequence of cytological changes observed in BSC-1 cells infected with Yaba virus is quite similar to that described for other poxviruses in various cell cultures. The most distinguishing feature of the present virus-host cell interaction is the relatively protracted period required for the sequence of events to occur as compared, for instance, with vaccinia virus in HeLa cells (5) . The earliest evidence of cytological change was nucleolar hypertrophy, which occurred 24 to 36 hr after infection. This observation indicates that one of the early events associated with Yaba virus synthesis involves ribonucleic acid (RNA) synthesis. Similar events have been described for vaccinia virus. Tamm et al. (13) noted that RNA synthesis is required for vaccinia virus production. (16) . The length of this cycle is six to eight times longer than the infectious cycle of vaccinia virus in HeLa cell monolayers. (5) . Whether the comparative protracted cycle will lend itself to accurate kinetic and biosynthetic analysis remains to be seen. Studies along these lines are in progress.
